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DETAILED ACTION 

Specification 

1. The disclosure is objected to because of the following informalities: Reference No. 32 in 
Figure 3B is not mentioned in the description. Appropriate correction is required. 

Information Disclosure Statement 

2. It is noted that Reference CN 1263612 listed in IDS dated, 10-18-2005 corresponds to 
Reference US 6,479,210 listed in the same IDS. However, Reference CN 1263612 cannot be 
considered because an English translation of this reference was not provided. 

Claim Refections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distincdy claiming the subject 
matter which the applicant regards as his invention. 

Claim 19 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distincdy claim the subject matter which applicant regards as the 
invention. Claim 19 is stated as depending from claim 15. However, because the language of Claim 
15 is the same as claim 19 Examiner has interpreted that Claim 19 depends from Claim 16. 
Examiner has used this interpretation in the claim rejections that follow. Correction is required 
stating the proper claim from which Claim 19 depends. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) 
are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

5. Claims 1-5 and 9-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishimura ('288) in view of Grabowski ('548). 

Nishimura ('288) discloses a pattern formation method where a resist film is formed from a 
chemically amplified resist material, which is developed after being irradiated with light. (See col. 3, 
60-63; col. 13, 67- col. 14, 1; col. 14, 16-18 and 33-38.) Nishimura ('288) also discloses that the 
thickness in the unexposed portion of the resist film only changes by 100-400 Angstroms after 
development of the photoresist film layer (See, col.14, 21-23; col. 15, 34-49). Utilizing the example 
of a photoresist film with an initial thickness of .7 micrometers a decrease in only 100-400 
Angstroms, after the film is developed, would be a percent change of 1.5 to 5.7 in the thickness of 
the photoresist film (See col. 15, 34-39; Col. 15, 50-67 to col. 16,1; col. 16, 44-51). This reduction in 
resist film thickness achieved with the method disclosed in Nishimura ('288) overlaps with the 
thickness reduction ratio for the resist pattern recited in claim 1 . 

Nishimura ('288) also discloses that the chemically amplified photoresist utilized in the 
pattern formation being described is positive, as recited in claims 2, 10, 16 and 20. (See, Abstract; 
col. 2, 23-33). Nishimura ('288) also gives examples of compositions for the photoresist film where 
a polymer in the resist material having a protecting group is present in the resist material 
composition at a mole % that is greater than 50%, which is within the limitation recited in claim 2, 
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where the resist material has a protection ratio of 50% or more. Nishimura ( { 288) also discloses 
protecting groups, also referred to as acid dissociable groups, which could be attached to the 
polymer comprising the resist material, such as t-butyl group, which is recited in claim 3. (See col. 4, 
16-18; 42-48). 

Nishimura ( £ 288) also discloses a chemically amplified resist that includes an onium salt as an 
acid generator. (See, col. 7, 43-48). Nishimura ('288) gives examples of acid generating agents 
including diphenyliodonium trifluoromethanesulfonate, triphenylsulfonium 

nonafluorobutanesulfonate, and triphenylsulfonium trifluoromethanesulfonate, which are recited in 
claim 4. (See col. 7, 67; col. 8, 7-9). 

Nishimura ('288) also describes various types of radiation that can be used in the pattern 
formation method including ArF or KrF excimer laser, which are recited in claims 9, 15, 19 and 22. 
(See col. 14, 1-9). 

Nishimura ('288} also teaches chemically amplified resist materials which are composed of 
resins that upon irradiation with light will generate a carboxylic acid such as acrylic acid, as recited in 
claims 10-11 and 14. (See col. 3, 1-9). 

Nishimura ('288) also discloses a chemically amplified resist material that may include other 
mono-functional monomers including acids such as acrylic acid, which is recited in claims 20 and 21. 
(See col. 4, 49-53 and 57-67). 

Nishimura ( c 288) also teaches that the other mono-functional monomers, which may 
comprise the chemically amplified resist material includes acrylates. (See col. 5, 15-18). In the 
specification applicant teaches that acrylates can function as dissolution inhibitors in the resist 
material. (See, Specification page 18, 9-16). Although, Nishimura ('288) does not refer to acrylates as 
dissolution inhibitors, it is inherent acrylates can function as dissolution inhibitors. Therefore, 
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Nishimura discloses a chemically amplified resist material that includes dissolution inhibitors for 
generating carboxylic acids such as acrylic acid when irradiated with light, as recited in claims 12-13 
and 16-18. 

However, Nishimura ('288) fails to disclose the limitation of claims 1, 10, 16 and 20 where 
the light component from the irradiation source enters the resist film at the Brewster's Angle. 

Grabowski ('548) does disclose directing a beam of light at a preferred angle of incidence, 
which results in a maximum transmission of the light into a photosensitive layer; this preferred angle 
of incidence being the Brewster's Angle. (See, abstract and col.3, 65- col.4, 41). This disclosure 
teaches the limitation recited in claims 1, 10, 16 and 20 where the resist film is irradiated with light 
having a component entering the resist film at the Brewster's Angle. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the pattern formation method disclosed in Nishimura ('288) with the irradiation 
step disclosed in Grabowski ('548) in order to reduce variations in the thickness of a photosensitive 
layer, because exposing a photosensitive layer at the Brewster's Angle results in maximum 
transmission of light into the photosensitive layer. 

6. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishimura ('288) 
in view of Grabowski ('548) as applied to claims 1-5 and 9-22 above, and further in view of Lee 
('644). 

Nishimura ('288) and Grabowski ('548) are relied upon as discussed in the rejection of 
Claims 1-5 and 9-22 set forth above in paragraph 5. 

Nishimura ('288) and Grabowski ('548) fail to disclose the limitations of claims 6-8 where an 
insoluble layer is formed in a surface portion of the resist film, which is insoluble in developer and is 
formed by supplying an alkaline aqueous solution on the resist film. The alkaline aqueous solution is 
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either a tetramethylammonium hydroxide, a tetraethylammoniumhydroxide or a tetra-n- 
butylammonium hydroxide aqueous solution. 

Lee ('644) discloses a pattern formation method where a chemically amplified photoresist 
composition is coated on a substrate, is contacted with an alkaline, solution, is exposed to light and 
then is developed. (See col. 2, 54-64). This disclosure teaches the limitations recited in claims 6-8, 
where as part of a pattern formation method a layer that is insoluble in developer is formed on the 
surface of the resist film, after the resist film is formed, but before the resist pattern is formed; and 
the insoluble layer is an alkaline aqueous solution of either tetramethylammonium hydroxide, 
tetraethylammoniumhydroxide or tetra-n-butylammonium hydroxide. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify the pattern formation method disclosed in Nishimura ('288) with the teachings 
of Lee ('644), because contacting the photoresist film with an alkaline solution prior to exposure and 
development of the resist pattern prevents the acids generated by the exposure, upon which pattern 
formation depends, from being neutralized by amine compounds present in the atmosphere; 
therefore, resulting in good pattern formation on the photoresist film. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Caleen O. Sullivan whose telephone number is 571-272-6569. The examiner 
can normally be reached on 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Mark Huff can be reached on 571-272-1385. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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